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This article examines the influence of floodplain land use
policy on land market decisions of three private sector
decision makers--owners of vacant land, developers, and
building owners. It is based on a mail survey of 312 such
decision makers in 10 cities across the United States. Our
findings imply that floodplain programs, with their emphasis
on floodproofing, have a significant effect on the extent to
which new structures built in the floodplain are protected
from future flood damage, but less effect on decisions to buy
vacant land, develop property, or occupy structures in
floodplains in the first place. The findings also imply that ef-
fective floodplain programs must target builders and
developers and owners of vacant land because their
decisions come earlier in the rural-to-urban land conversion
process and they are more likely to avoid the hazard or take
mitigation actions in response to information, incentives and
regulations. Nevertheless, policy should also target the con-
Sumer, emphasizing insurance and awareness of the risks of
flood damage, something that current policy does not do ade-
quately.

This article is based on data collected in a study supported by the National Science
ation, NSF Grant ECE-8415817. The opinions, findings, conclusions and

Mmendations expressed herein are those of the authors and do not necessari-
Teflect the views of the National Science Foundation.
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Year in and year out, flooding causes greater property log
worldwide, than any other natural hazard. To cope with that probl
governments have invested millions of dollars in flood control and
aster assistance. To reduce those public expenditures, policy has shi :
since the late 1960s in the United States from flood control struef oodway that would result in any increase in flood levels within the com-
and disaster relief to greater Irchance on ﬂoodplﬁam land use and ¢ _unity and require living areas of new buildings throughout the 100-
struction requirements in conjunction with flood insurance. In 1968, ear floodplain to be elevated to the predicted 100-year flood level.

federal government adopted the National Flood Insurance Prog .:. ers of new buildings are also to be required to purchase flood in-
(NFIP), which requires local floodprone communities to ac

: ; 3 - : _ arance if they take out a federally insured mortgage, at least initially,
floodplain regulations in order to be eligible for federal disaster rg although they may drop that insurance at a later time. Local government
and for property owners in the community to be eligible for federal fl :

D ! ‘may also impose other site design and construction requirements and
insurance. As a result, more than 17,000 communities across the l Jower the allowable densities in the floodplain to reduce the amount of
have adopted floodplain management programs to reduce both

. _ property at risk. Of course, in order to have an effect on the develop-
amount of urban development at risk from flooding and its susceptibi ‘ment of the floodplain, local government policy must influence
to damage. (For overall descriptions and assessments of U.S. floodp

predevelopment landowner decisions, developer and builder decisions,
policy see Burby and Kaiser 1987, and Burby et al. 1985.) “and consumer decisions, among others involved in the land conversion
Although floodplain management programs originate in the pul process (e.g., financiers, brokers and permitting authorities). Those al-
sector, whether they work depends on the response of the private § tered private sector decisions then presumably affect the broader public
tor. James et al. (1971, p. 5) suggest that even the term floodp ‘welfare--reducing demand for public expenditures on flood control and
management is a misnomer, since it is not ﬂDde]ﬂil‘lS W must mans aster assistance, imprmfing water quality, and not gxaccrhaﬁng flood-
but people. Other observers also have asserted that to comprehend ing for other property. So goes the implicit policy theory.
program impacts occur and vary from one place to another, we nee - Previous research on private sector decision makers in floodplains
understand how programs affect decisions in the private sector (A has focused predominantly on occupants in the floodplain (Beyer 1967;
and Walter 1977, p. 9; Whipple, Hufschmidt et al. 1976, p. 39). Pu on 1961; Cross 1985; Cypra 1973; James et al. 1971; Kates 1962;
policies, in fact, often are implicitly or explicitly designed to mot euther et al. 1978; Laska 1986; McPherson and Saarinen 1977;
private behavior. For example, actuarial flood insurance requireme der 1961; White 1964). That research has focused on both people’s
and rate levels are supposed to encourage property Owners, build Dices to move to and remain in flood hazard areas, and their adjust-
and developers to consider adequately the risk of flood damage 'i;' ‘MeEnts to the hazard, including the purchase of flood insurance.
floodplain (Federal Emergency Management Agency 1986; By focusing on floodplain occupants, those previous studies have ex-
1966). ¢d only the final stage in development of floodplains and have
The implicit theory underlying federal floodplain policy is that Ierefore limited the usefulness of such studies for policy makers in our
NFIP will coerce local governments to adopt land use managem® Ement. This article therefore examines the floodplain land market
policies in order to remain eligible for federal disaster aid in the Cisions and attitudes of several particular private sector decision
of a flood and to continue receiving federal grants for commu CSRETs--owners of vacant land (who we term land owners in this study),
facilities, and for its citizens to be eligible for flood insurance. Velopers (including builders), and residential and commercial build-
federal requirements are designed to encourage local jurisdiction 5Owners (who we term consumers). All three are important to the con-

jon 0T floodproofing of buildings that do get built in the floodplain, and
ncourage owners of new and existing developed property to insure
_nemselves against the costs of flood damage. To accomplish that, the
P requires local governments to prohibit new development in the
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The thesis of this article is that the three types of decision agents
affected in different ways and with varying effectiveness, and th
three are suitable targets of floodplain management. To be optimally
fective, policy should persuade landowners to not expect intensive url
uses or corresponding high land values for their property; influe
developers to either avoid floodplain land or to adopt site design g
construction measures that reduce the risk of damage to whate
development they undertake in hazardous areas; and influence ¢
sumers to purchase and retain flood insurance and adopt mea
protect their property from flood damage.

PUBLIC POLICY AND PRIVATE SECTOR DECISION M4
IN THE CONVERSION OF FLOODPLAIN LAND
FROM RURAL TO URBAN USE:
A CONCEPTUAL FRAMEWORK

Figure 1 shows our conceptual model of the floodplain land ca
sion process that guided this research. Across the top, the figure shi
the stages through which land parcels proceed in being converted fi
rural use to urban use. It also shows the key decisions and deci
makers that move a parcel of land from one stage to the next (
and Weiss 1970). Finally it shows the multiple paths of influence for
floodplain policy through the various decision makers involved in €
set of land transforming decisions, An early, potentially important '!;
at which floodplain management programs could intervene to inter
the land conversion process is prior to the active interest in floodp
sites for urban development (Brown et al. 1981; Kaiser et al. 1968).
effective floodplain program should reduce the proportion of 13
owners whose motives are capital appreciation (speculation) thro
later sale to developers, subdivision of the land themselves, or built
for personal use. First, the programs could be designed to inecré
awareness of the flood hazard and the risk it poses, making the floodp
less desirable as a location for business or residence. Second, b
elevation requirements could lead to buyer qualms about the attract
ness and resale potential of development in the floodplain and sh
add to the cost of construction. Third, local government can withh
public infrastructure from floodplains and use zoning to lower the
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For developers and builders, further along in the land conve : METHODS

process, three decisions are critical--location decisions, site design,
building construction (Goldberg 1974; Goldberg and Ulinder 1 we assembled sample frames for each of the three decision makers-
Kaiser 1968). The location decision is based on the degree to .,: _gwners of vacant floodplain land, developers and builders in the com-
floodplain parcels are perceived as developable, marketahle, _qunity, and owners of homes and businesses in the floodplain--from tax
profitable, compared to alternative sites. The developer consid cords and other local sources during field visits to ten selected com-
cess to employment, shopping, and amenities for the buyer and tk a ities across the United States. The ten cities are Arvada, Colorado;
of providing infrastructure to the site. For those projects that proceg e Girardeau, Missouri; Fargo, North Dakota; Omaha, Nebraska;
the floodplain, the site design and building construction decisions e atine, Illinois; Savannah, Georgia; Scottsdale, Arizona; Toledo,
lish the degree to which site layout and structural measures-- hio; Tulsa, Oklahoma; and Wayne Township, New Jersey. See Figure
channel improvements, fill or elevation--are incorporated to p 2. The ten cities were selected from a list of 21 that were the subject of
buildings and their occupants from future flooding. Policy can di floodplain land use management study in 1976 Shaeffer and Roland
development from the floodplain by reducing profits, either by incr 981). We then used a mail survey of a random sample of 30 owners of
ing costs or reducing the marketability of the residences. For devel cant land in each of the ten communities (unless there were fewer than
ment that makes economic sense in the floodplain, regulations s .j in which case we included all of them), 30 developers and builders in

resultin greater protection from flooding and less impact on downs i each community, and all the owners of property developed between 1976
development. and 1985 in the sample frame (181 in all, since there were communities

After building construction, the die is cast with respect to floodp with fewer than 30).) The questionnaire contained items focused on the
encroachment. Nevertheless, consumer purchase and rental decisi effects of the flood hazard and floodplain management programs on land
are important for several reasons. First, the success of developers’ purchase and development decisions and decisions about protective
builders’ location, construction, and marketing decisions is dete T measures, as well as attitudes toward the flood hazard, government
by consumer decisions; developers and builders will not continu Programs, and real estate decision. The mail surveys were conducted in
build in the floodplain if their projects are not purchased or e spring of 1987 using a "total design" survey methodology perfected
Second, consumers’ private mitigation actions and the purchase of fl Y Dillman (1978). After a postcard reminder and two follow-up letters
insurance help determine physical and financial vulnerabili th replacement questionnaires, we obtained 312 responses--101 from
floodplain property. Thus, for consumers, as for developers, il OWners of vacant land (50 percent response rate), 106 from developers
tional decisions and mitigation decisions are logical targets d builders (36 percent response rate), and 105 from consumers (58
floodplain policy. Whether floodplain policy affects decisions to lis - PEICent response rate).
conduct business in the floodplain will depend on consumers’ pef 'v‘f‘e merged survey data with information about each of the ten cities
tions of the hazard and the relative weight they place on the risk of ;;'_*- ¢ 1ts floodplain management program. We calculated an index of
damage compared to attributes of the development that attract thi - O8ram strength by aggregating the strength of five components of the
Once consumers locate in flood hazard areas, they can be persuadeé ' ' €l floodplain management programs (construction requirements,
perception of danger and by floodplain policy to mitigate the hazaf “ 1d use measures such as density transfers, implementation effort, en-
floodproofing and purchasing insurance. ~“®ment, and existence of a state mandate). Community context vari-

In the remainder of this article, we will examine the attitudes

Ables vere also hypothesized to affect the ability of policy to influence
decisions of these three groups of decision makers which affect “1d market decisions. Contextual variables include the amount of land

-
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(the more alternative sites outside the floodplain, the easier it is for
pgliC}’ to deflect development from the floodplain); the rate of growth
in the community and the median price of housing (the higher the growth
rate and the higher the median price of housing the easier it is for
developers to pass along the costs of floodproofing and the less likely it
is that policy will be able to divert development away from the hazard
area); the political support for floodplain management by city officials,
development interests, and citizen groups (the more support for the
program, the more effective it should be); and the recency and frequen-
 gyof past flooding during the study period (the more recent and frequent
the experience with flooding, the easier it is for policy to discourage new
development in the flood hazard area).

Analyses of the survey and related contextual data consisted of
separate statistical analyses for each of the three decision agents, but
with data pooled across the ten cities. Percentage tables and non-
p-arametric statistics, particularly chi-square and the gamma measure of
association, were used to examine relationships.

LANDOWNERS AS TARGETS OF FLOODPLAIN POLICY

An effective floodplain management program should reduce the
pf)rtic-n of land owners who purchase land for capital appreciation,
Subdivision, or building for personal use, or who are now holding land
4 _ﬂmse purposes regardless of original purpose of their purchase.
3 licy could do that by increasing the perception of flood risk and other-
e lgwering expectations about future land value appreciation and
ability of the land for urban use.

poses Behind Purchases of Vacant Land

:inr the reasons stated ear]iler,. we expect the proportion of parcels
" 1:ed for land value appreciation to drop after cities adopted strict
1 c‘;:;‘;!:dr?quiren?ents. In fafzt,.hnwever, the proportion of properties
e or capital appre-?l-:ftmn or future subdivision did not drop
g C.Hles adopted such policies. Both before and after cities adopted
alion requirements, 38 percent of the sample parcels were pur-
ed for appreciation or future subdivision.
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Other factors, however, combined with the floodplain manageme
program in some communities to produce an effect. In the three citj
with the most "policy supportive" conditions--stronger political suppo
more developable land outside floodplain, and more frequent or mg
recent flooding during the 10-year period studied--land purchases
appreciation in value or for future subdivision did significantly decliy
after floodplain management programs were adopted. In those citj
(Scottsdale, Toledo, and Tulsa), 11 percent of land purchases were f
capital appreciation or subdivision after adoption of the floodpls
program, compared to 28 percent prior to the existence of the floodpla
program. This finding suggests that community context is an importay
factor in the ability of a floodplain program to decrease investme
buying of vacant land in the floodplain.

Regardless of original motives for purchasing vacant property,
owners were less likely to be holding their land in 1987 for value a
preciation or future subdivision if they purchased the land after the cog
munity adopted elevation requirements. See Table 1. Further, for lai
purchased after the community adopted floodplain regulations, t
proportion of owners holding their land for appreciation or subdivi
is reduced in communities with more flood free land available |

development.

Table 1

INVESTMENT HOLDING OF FLOODPLAIN LAND BEFORE AND AFTER
INITIATION OF FLOODPLAIN PROGRAM 3

Parcel Acquired

Before Program
Holding Property for j
Investment Purposes 29% 7% -
Holding Property for ' :
Other Reasons 71% -
100%
(n=58) (n

Chi-square = 4.18
p=.04
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In contrast to property bought for speculation, floodplain policy did
reducf{ the percentage of persons who initially bought vacantp mc? :
intending to build and live on it themselves. Forty-one }:uercve.n]:|I Dfpﬂl'f}’
cels b.uught before floodplain program initiation were purchased b F':T-
sons interested in living on the property, while 26 percent of :rier
purchased after program initiation were bought for that reasonPIn ds
dition, an::quisitiﬂn for residential use after floodplain program initiat?ﬂ :
was less in those cities with an expansive supply of developable land cputI-1

.~ side the floodplain. See Table 2.

Table 2

EFF:;':T OF AVAILABILITY OF FLOOD-FREE SITES ON PURCHASE FOR
SIDENTIAL USE FOR PROPERTIES ACQUIRED AFTER LOCAL
FLOODPLAIN PROGRAM INITIATION

Developable Land Outside Floodplain:

Less than 25
Land bought for YasrSuanly
residential use 19%
Land not bought for e
residential use
81%
62%
100% 100%
_ (n=18) n=
=16
Chi-square = 2.58 : :
P=.10
n=32
Gamma = .44

I:;:;:I?Si?;:s interested in. huildting for themselves claimed zoning

B lﬂ{;?ant factor in I.hﬂll' acquisition decision, For those in-

R - ;:n, acce.smbxizt}r Was more important. Thus, market-

e rﬂgmaﬁnmn;.urc important than i.'lnodplain characteristics or
n land purchase decisions,

Property Value Expectations

S : .
_ anﬂns. .ﬂf mt:.rf.-.,ascs‘ i property value play an important role in

Bt v e o
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‘ tial use. In this section, we examine the effects of the flood hazard an
the various elements of a floodplain program on land owners’ expects
tions regarding the value of their property in five years. We believe a
effective program would be one that diminishes expectation of gain f

investment in floodplain land.

Property owners generally are optimistic about property value g
preciation in the future although many are aware of a specific negatis
impact of the flood hazard and regulations on property value. Sixty-or
percent of the property OWNers expect appreciation in value over th
next five years; 28 percent expect that appreciation to be greater ha
25 percent. However, 47 percent r
floodplain regulations specifically
their property value in the past (i.e., 25% decline and greater).

Landowners expectations regarding appreciation in value appeari
be reduced in direct proportion to the perceived probability of flood !
in the future, as shown in Table 3. When the perceived flood threat
very severe, fewer landowners expect appreciation in land value ar
ore of them expect the value of the property will decline in the futus

Table 3

ASSOCIATION OF PERCEIVED FLOOD THREAT WITH PROPERTY VA
EXPECTATIONS OF THE OWNERS OF VACANT LAND

eported that the flood hazard ar
had caused substantial declines i

"

Perceived Flood Threat

No Threat Moderate
Value will increase T1% 65%
Value will remain same 29% 35%
Value will decrease 0% 0%
100% 100%
(n=21) (n=42)

Percentages are of owners within each category of flood threat

Chi-square = 11.79
p = .05
n=83

e = D0
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Two attributes related to a local floodplain management pro

state marrndata and amount of structural flood control cxpcndil;:urgram“
pear to .mﬂuen-::e the effect of floodplain policy on pro E&_?p_
cxpec'fatmns. In cities with state-mandated programs unlypf:}r e:a i
had high expectations (25 percent or greater) for la:m,i value a 2 r: f‘:“t
tion compared to 37 percent in cities without such a mandatgpl.;::ii
government money spent on structural flood control measures .':".uch S
levees, channel improvements, and dams over the last ten years, on tl?h
other 111.:-.111&, raises property appreciation expectations, as shown i;l Ti&ll::rle
4. In cities that have spent more than §5 million on f;tmd control stru:
tures, 72 Pcrccnt of property owners expect appreciation of their prope
prv:.al};e in the next five years versus 43 percent of the propert)rf)wp 3
in cities with less than $5 million in structural expenditures. .

Table 4

ASSOCIATION OF FLOOD CONTROL EXPENDITURES WITH LAND
OWNERS’ PROPERTY VALUE EXPECTATIONS

Flood Control Expenditures

Less than
| th $5 Million

Value will increase 43%
Value will remain the same 49% o
Value will decrease 9% o
2%
101% 100%
- (n = 35) (n = 53)

Percentages are of parcels within each expenditure category

Chi-square = 9.67
P =.02

n=gasg

Gamma = .51

DEVELOPERS AND BUILDERS AS TARGETS FOR
FLOODPLAIN POLICY

Builders and d:zvnel(:-pﬂrs are well aware of the flood hazard, mitigat-




——
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found out about flood potential prior to their land purchase decision,
Eighty percent or more of the firms were familiar with each of nineteeg
flood hazard mitigation measures we asked about. Ninety-five perce .
of the firms were familiar with regulatory limitations on building in flood
hazard areas, while 94 percent were familiar with the requirement that
floodplain boundaries be marked on subdivision plats.

Flood problems are salient to builders and developers. Thirty-seven
percent have owned property that has been flooded. One-half of e
respondents had discussed flooding with business associates or friends
in the past year. Also, 53 percent characterized the community flood
threat in the sample city as "very severe” (15 percent) or "moderate” (
percent). Only 3 percent of the firms characterized the city flood threat

as non-existent.

Effect of Floodplain Management Programs on
Location Decisions by Builders and Developers

To affect developers’ and builders’ location decisions, floodplai
management programs must reduce their perceptions of the profitability
and developability of the floodplain. Yet, local floodplain programs & D
to have negligible influence on firms’ evaluations of floodplail
development opportunities and on their subsequent decisions to develoj
floodplain land. No significant differences existed in the percentage ¢
firms involved in floodplain development between cities with strong am
weak floodplain management programs (47 percent of firms in citié
with weak programs have built in floodplain compared to 43 percent
cities with strong programs).

One reason stronger floodplain programs appear
may be because the stronger programs were in those sample cities whe
population growth and median housing value was greatest. See Table:
Four of the five cities with the strongest programs are also the faste
growing--Arvada (80.7 percent growth in the 1970°s), Scottsdale (3t
percent), Palatine (24.2 percent), and Fargo (15.0 percent). Fifty P8

cent of developers perceived floodplain land as profitable in those cit!
with strong programs, compared to 28 percent of developers in citt

with weak programs, The increased perceived profitability of floodpld
i " T e W R O R S e R A e S Httrihutﬂd Nih ] Str

pear

to have little effe
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;es:dentl.al and commercial demand rather than characteristics of th
floodplain management program. )

Table 5

ASSOCIATION OF FLOODPLAIN PROGRAM STRENGTH AND MEAN CITY
GROWTH RATE AND MEDIAN HOUSING VALUE

Strong Floodplain Weak Floodplain
Program * Program **
City growth rate
1970-1980 29%
Median housing .
value 1980 $75,600 $38,400

* (strong = Palatine, Scottsdale, Fa
: ] ; , Fargo, Arvada, and Wayne
** (weak = Omaha, Tulsa, Toledo, Cape Girardeau, Sava:naL]

) T:he cities wi1.:h the stronger programs also have the highest median
Smlsmg values in the sample--Palatine ($89,000), Wayne ($86,000)
hjco;tsdile (.$’?5,[I{]ID}, Arvada ($72,000), and Fargo ($56,000), Thosu;
: ngt ;r ousing values would provide a larger margin for firms to pass
E. e higher costs of building in floodplains to the consumer. Because
Pmde stTpg demanj:lrfur housing and marketability of housing products
e :lce in those cities, builders and developers also encountered less
%n: :;ce from Lenders due to a project’s floodplain location (18 per-
countered resistance) compared to lower-gr iti
ent encountered resistance). N
1 m"_l;:le mTeraction effects of strong floodplain management programs
ﬁndines mt]} strong real estate markets is apparent in two additional
k. fsfhmlders.a.re more likely to perceive floodplain development as
k- g 1n such cities than in cities with weaker programs (61 percent
. expfj;;initrj;fan:l floodplain property is more likely to be perceived
ast growing cities i ing citi
- Nt g cities than in slower growing cities (57 per-
Another important factor influencing builders’ and developers’

valuayi i
e sittmnlﬂf fiﬂ:}dpl:yn land as expensive is the relative scarcity of flood-
: es. In cities with limited development opportunities outside the
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floodplain, 61 percent of firms evaluated floodplain land as expensivg
compared to only 38 percent in cities with a 25 year or greater supply gf
developable flood-free sites.

Mitigation Efforts

While they have little effect on developers’ and builders’ decisions
to locate new development in flood hazard areas, strong floodplai)
management programs do lead to flood protection adjustments. In the
sample cities with stronger programs, floodplain development wa
protected by more hazard mitigation measures thanin cities with wea
programs. Fully 77 percent of firms developing in cities with stron
floodplain management programs were incorporating three or mor
mitigation measures into the site design and building construction of
floodplain projects, compared to 57 percent of firms building in citie!
with weaker floodplain programs. The mitigation techniques most ca m
monly adopted by developers involve adding fill to raise property eleva
tion, elevating individual buildings, designing streets and lot layout
minimize the need for fill, and waterproofing structure walls. Developer:
claim that, on average, costs of mitigation add between 5 and 9 percen
to total project costs. Cities with stronger programs also have high
housing values, so the higher prices may allow developers in those citi€
to pass on the costs of protective measures.

OWNERS OF DEVELOPED PROPERTY AS TARGETS OF
FLOODPLAIN POLICY

Given that the land conversion process has progressed to the poi
where builders and developers have produced a product ready to be of
cupied, what influence does local floodplain policy exert on consufi
decisions? Relevant target decisions include whether to purchasé.
house or other building in the flood hazard area, whether to r'_
protective measures, and whether to purchase flood insurance. Ironica
ly, owners of developed property--who can be more directly and pe
sonally affected by flood damage than the two groups discusse
earlier--are less amenable to being influenced by floodplain manag

e p— f\ﬂ‘ A e T8
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The Purchase Decision for Already Developed Property

Qur rfindings indicate that buyers of developed property in the
floodplain thin‘k that appearance, layout, and space in the dwelling and
the trees, spaciousness, and the views often associated with floodplain
sites are the most important characteristics affecting their purchase
decision. Those factors are more important than accessibility, financin
and neighborhood socio-economic status. , g

It is ncn.t that most property owners did not know about the property
being subject to flooding. Sixty-five percent of the persons owning
daw:lﬂp.efi property investigated whether it was subject to flooding prior
to acquisition and knew about it before purchasing the property. That
percentage is higher than found for persons owning vacant land ( 3‘? per-
cent) but lower than the percentage of developers (90 percent)
Knowledge of potential flooding was of little concern to most hu},rers.
hﬂw‘_’“?f; only 13 percent of them reduced their offering price due to thé
pusmibﬂuy of flooding. Thus, the perceived advantages of floodplain
location (in particular, physical attractiveness of floodplain sites) seems
to overshadow the negative aspects of potential flooding for man
buyers, a finding consistent with James et al. (1971). ’
; Publicly constructed, off-site flood protection measures such as
mams, sma]l. watershed projects, dikes or levees, or channel improve-
ﬁﬂe;ts, also 1ncre3:se consumer acceptance of floodplain locations. The
valuz]gi;::; i:]ﬂn;n;;;il:zdthlati juch investments incrfez.ise tl:te property
P s il pla 4gmperty buyers. In cities with substan-
Bions of prover p ] tures, 40 percent of the consumers had expec-
. perty value increases of 25 percent or more over the next

¢ years, compared to only 21 percent of respondents in cities wi
- S ! ondents ities with less

ood control investments. That findin i 1

What was found for purchasers of i A
| Pt e ltJ Tacant floodplain land and points to
- Wity e con rr;:_ measures and land use measures.
B il of o F} measures increase the perceived investment
k. dplain Pmperry while ]afud use measures seek to
perceptions of investment potential. In other words, while

Protectj isti
. cting existing property, flood control investments increase the at-
Iveness of floodplains for future development.
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Post-Construction Mitigation Measures

Given occupancy of the floodplain, local governments might still tr
to stimulate on-site mitigation action by floodplain residents. In fag
however, we found that only 16 percent of consumers had invested §
on-site mitigation. '

Owners who buy developed property in the floodplain appear to b
more difficult than developers for government to motivate to take in
dividual on-site mitigative action, for two reasons. For one thing, prope;
ty owners tend to have less actual experience with flooding and are les
perceptive of the risk than builders and developers or owners of vacan
land. The main reason given by property owners for not spending mong
to mitigate flood damage was that there was "no need for it--floodir
not a problem" (65 percent). That is unfortunate because we also foun
that awareness and concern are associated with mitigation action, sug
gesting that if policy were able to alert consumers to the risk and caus
them to be more concerned about it, they might be more likely to adgj
mitigation measures. See Table 6. As shown in that table, 25 percent
the 53 property owners who were aware that their property was in a flog
hazard area took mitigation actions compared to 6 percent of the 49 wi
were not aware. Thirty-one percent of the 16 consumers who were "ven
or "fairly" concerned about the flood hazard took action compared to |
percent of the 86 who were "very little" or "not at all" concerned. Thirt
eight percent of the 13 consumers with actual personal experience W

Table 6
EFFECTS OF FLOOD HAZARD AWARENESS, CONCERN AND EXPERI

ON LIKELIHOOD OF CONSUMERS TAKING MITIGATION ACTION
(Figures indicate percent taking mitigation action)

YES NO
Aware that property is
in flood hazard area 25% 6%
Very or fairly concerned
about the flood hazard 31% 12%
Actual personal exper-
i inoL

- fent) th

dv i i
€ry high proportion. Another 21 percent had carried insurance in the
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flooding took mitigation actions compared with only 9 percent of the 88
without such personal experience.

The s?:c:c-nd obstacle making it difficult to persuade consumers to in-
vest In mitigation actions is the feeling by three out of four consumers
that the potential for flooding has no adverse effects on present proper-

ty v:lalu;:s or the rate of increase in property values in the future, See
Table 7. |

Table 7

PERCEIVED EFFECT" OF HAZARD AND FLOOD PLAIN REGULATIONS ON
PROPERTY VALUE FOR OWNERS OF DEVELOPED AND VACANT LAND

Percentage of Owners of:

Developed Property Vacant Land
No Perceived Effect 74%
0-9% Loss 9% Y
10-24% Loss 9% 1::
25 % Loss and Greater 7% 47%
99% 100%
(n = 55) (n = 60)

—

4 Difference in value of property over what it would be worth if it were
not located in a regulated flood hazard area.

Chi-square = 23,07
P=.01
n=11s5

Floog Insurance

M
ore owners of -:.I:.:val.nped property carry flood insurance (26 per-
an employ mitigation measures (16 percent), but that also is not

L, but they dropped it. F ifty-three percent of the respondents had

AT rasvmalbhanad O3
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not having insurance against flood damage was that insurance was "not
worth it, flood risk too low." Boggs (1986), in a study of eighteen cities
in the Tennessee Valley, found an even lower insurance adoption rate
(17 percent). Nationally, roughly 29 percent of the approximately 7 mil-
lion flood prone structures are insured (Burby and Kaiser 1987).

The perceived seriousness of the flood problem is also important in
motivating insurance adoption. Thirty-six percent of owners who per-
ceive the problem as extremely or moderately serious carried insurance,
compared to 25 percent of owners who characterized the flood problem
as slight or non-existent. The strength of the relationship between per-
ceived seriousness of flood problem and flood insurance found here,
however, is not as strong as that found by Kunreuther et al. (1978).

POLICY IMPLICATIONS

We began with the argument that although floodplain management
policy originates in the public sector, it must influence private sector be-
havior in order to be effective. The analysis of 312 private sector decision
makers led that floodplain policy influences land owners, developers @ a
builders, and consumers in different ways and with varying degrees ol
effectiveness. In this section, we summarize the implications of those
findings with respect to three major goals of floodplain policy--decreas
ing future floodplain development, increasing the use of protecti e
measures in whatever floodplain development is allowed to occur, 3 -"
increasing the proportion of property OWners who purchase flood

surance.

Decreasing Future Floodplain Development

All in all, floodplain programs seem to have mixed success in di
couraging private sector decision makers from locating in the floodplal
On the one hand, the presence of floodplain programs did discourag
purchase of vacant floodplain land for a future personal residence 2
reduced the proportion of owners currently holding land for speculatis
purposes. On the other hand, however, public policy did not decreat
the attractiveness of the floodplain for builders and developers or {
o g sanoe davelopers’ projects to fail.
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‘Bui]dcrs and developers frequently undertake marketing studies
estimate the profitability of a proposed project. Development and b }1:10
ing would not occur if consumer demand was insufficient, and cnnsuli'n :
demand for floodplain development met builder expc;tations in o
sample over 90 percent of the time. Our survey of consumers confins:é
developers’ impressions of consumer demand. Findings showed that
consumers put more weight on such factors as the physical attractive-
ness of a floodplain site and the characteristics of the house than th
plm:i on thﬂ']?Sk of l?ﬂnding. Thus, subdivision occurs in the ﬂnndplaieri
consumers will purchase t i
—— {1;: et he property and floodplain encroachment and
Fimfiplain policy had less effect on the decision to purchase vacant
floodplain land for investment and personal residence if flood free sites
were scarce than when such alternatives were plentiful. Similarly, wher
there are fewer alternative flood free sites, and where there i}: strune
population growth and high median prices for housing, local flood Iaiﬁ
programs are even less effective in dissuading developers from buii}din
:in floodplains. 11:1 strong development markets, the added costs (}%
f-:velupment attributable to floodplain regulations were found not to
filssu*fatile developers from building in the flood hazard areas of fast
ing cities because in such circumstances they could pass addcdg:{?;:;
along to thef consumer. That poses a bit of a dilemma; strong population
g:;th, which st.lmulates the adoption of a strong floodplain manage-
prﬂgraf:;ggar;?muis tthemf?r%.t Place, also tends to work against local
R i I-Fd ! :; ncﬁl;];gzg .encmachment once the program is in-
. dizﬁti public policy also affects the ability of floodplain regulations
mﬂstruq:[e,d‘:l de;elnpment from the floodplain. In particular, publicly
01? control works lead to heightened property value ex-
E n the part of land owners and increased purchasing of land
3 Speculation or future subdivision. Thus, another dil
00d control works protect existing d !1 B——
dﬁvalupmem L v g development, but encourage new
, asing the property at risk. Keeping roads,

Water i
. and sewer, and other infrastructure away from the floodplain, of

Coy i
Ise, will complement floodplain policy by discouraging encroach-

‘Ment on the floodplain.
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Increasing the Use of Protective Measures

While having relatively little effect on floodplain encroachmen
stronger floodplain policies did significantly increase the degree to wh ic
builders and developers incorporated mitigation measures in the desig
of their projects. That is true even in strong market areas. Thus, th
floodplain development that does occur where there are stron
floodplain management programs is more adequately protected throug}
on-site mitigation, in faster growing cities, than development in citig
with weaker Programs. Consumers, however, are reluctant to investi
mitigation measures to protect their property except, possibly, after the
have experienced flood damages (Laska 1986). Thus, floodplai
programs should focus on builders and developers before flood events
but they should be prepared to help consumers retrofit their propertyt
avoid future damages after flooding actually occurs. -

Increasing the Proportion of Property Owners
Protected by Flood Insurance

Most consumers do not carry flood insurance. Perhaps, that shouldn
be too surprising, since consumers have not been the direct targets @
floodplain policy and insurance has not been a high priority goal. Nevel
theless, stricter requirements for purchasing insurance at the time ofre:
estate transactions and required maintenance of the insurance thro
at least the period of the mortgage could reorient that aspect €
floodplain management policy. Stronger programs of education at ol
the flood hazard would also help because consumers who are more ¢!
cerned are more likely to be carrying flood insurance.

In summary, floodplain programs seem to have relatively little i
fluence on private decisions to develop or not develop the floodplainy
to locate or not locate in the floodplain; and, they are relatively ineft€
tive in persuading a substantial proportion of floodplain property o
to insure themselves against flood damage. The most successful asp
of floodplain management is the increase in the proportion of né
floodplain structures that are protected from flood damage; of cout:
that is what the U.S. national flood insurance program actually €

sasl s g Sl o o
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